Unhealthy diets are the major contributor to poor health in Australia and many countries globally. The majority of food spending in Australia occurs in supermarkets, which stock and sell both healthy and unhealthy foods. This study aimed to compare the foods advertised in the marketing catalogues (circulars) from four Australian supermarket chains with the Australian Guide to Healthy Eating. The content of national online weekly supermarket catalogues from four major Australian supermarket retailers was audited from June-September 2013 (12 weeks). Advertised products were categorized as (i) foods in the five core food groups ( plus water); (ii) discretionary foods plus fats and oils; (iii) alcohol and (iv) other (food not fitting into any other category). Across all chains combined, 34.2% of foods advertised were from the five core food groups, 43.3% were discretionary foods, 8.5% were alcohol and the remaining 14.0% were 'other' foods. The percentage of advertised foods in the five core food groups varied between 29.3 and 38.3% across the four chains, whereas the percentage of discretionary foods varied between 34.8 and 49.0%. Australian supermarket catalogues heavily promote discretionary foods and contribute towards an environment that supports unhealthy eating behaviour. Strategies to increase the ratio of healthy-to-unhealthy foods need to be explored as part of efforts to improve population diets.
INTRODUCTION
being one of the key interfaces between consumers and the food system. The relationship between consumers and retailers involves a complex dynamic. While retailers certainly respond to customer demands, modern marketing and advertising techniques mean the retailer is also responsible for shaping food choices and preferences (Dawson, 2013) , particularly in relation to over-consumption (Hawkes, 2008) . As retailers become larger and develop ever more sophisticated marketing strategies (e.g. using smartphones and loyalty cards, celebrity endorsements, nuanced store design, electronic price tags, advanced market analytics), their influence on consumption patterns has increased (Dawson, 2013) .
Large supermarkets are a particularly important part of the retail food environment, as they are usually highly accessible, are the major source of food for the majority of households and enjoy market domination in food/grocery retail expenditure in most developed nations. In Australia, 67% of all food and beverage spending (excluding alcohol) occurs in supermarkets (Spencer and Kneebone, 2012) . With an extremely high market concentration in the supermarket sector relative to other countries, the four major Australian supermarket chains have a combined market share of >90% of Australian grocery sales (Mitchell, 2014) . Despite their obvious importance, a number of recent reviews have found limited public health research into the impact of the supermarket food environment, particularly in relation to unhealthy foods (Gustafson et al., 2012; Dawson, 2013; Escaron et al., 2013) .
Supermarket catalogues (also referred to as circulars) are a key component of the retail food environment as they have the potential to affect attitudes and consumer behaviours to particular foods (Glanz et al., 2005) . They are part of the 'information environment' which is identified as an independent component of the food environment that is unique in that it can operate at a local, regional or national level (as opposed to the consumer, community and organizational environments which are more localized; Glanz et al., 2005) . In Australia, as in many countries globally, supermarket catalogues are available online and in-store, and are widely distributed directly to letter boxes. Catalogues are one of the key advertising and sales promotion mechanisms for retailers, with the total number of delivered catalogues in Australia continuing to increase (8.2 billion per year in 2012; Australian Catalogue Association, 2013). Catalogues are reported to have the highest reach of any advertising medium, with 18.2 million Australians per week being reached by catalogue advertising (Australian Catalogue Association, 2013) . Two-thirds of Australians report reading any sort of catalogue in the past 4 weeks according to Roy Morgan research quoted in the Australian Catalogue Association annual catalogue industry report (Australian Catalogue Association, 2013) . Grocery stores are the largest user of household catalogue delivery in Australia (1500 million delivered in 2012, increasing from ∼1100 million in 2007; Australian Catalogue Association, 2013) .
Studies of supermarket catalogue advertising are an important component of monitoring the food environment, and may help inform policy and practice decisions to improve the healthiness of the food environment. We are aware of only four studies worldwide, (three from the USA), to have investigated the content of catalogues from a health perspective. Ethan et al. conducted two analyses of New York grocery store catalogues, finding them to include a high percentage (84%) of processed foods (Ethan et al., 2013 . A nation-wide US study found the proportion of catalogue space allocated to sweets and sweetened beverages was highest in those areas with the highest obesity prevalence (MartinBiggers et al., 2013) . More recently, Jahns et al. analysed the content of supermarket circulars from a single small chain over 1 year, finding some seasonal variation and a low overall proportion of fruits and vegetables advertised (Jahns et al., 2014) . In two of the three previous studies (Ethan et al., 2013; Martin-Biggers et al., 2013; Ethan et al., 2014) , only products placed on the first page of catalogues were analysed. The only non-US analysis of supermarket catalogue content we are aware of is a recent Dutch study that found catalogues from four leading stores to all promote a majority (66.7%) of unhealthy products (Ravensbergen et al., 2015) .
This study aimed to assess the degree to which supermarket catalogues in Australia promote diets consistent with government dietary recommendations. Foods included in catalogues from the four major Australian supermarket chains are compared with the recommendations of the Australian Guide to Healthy Eating (AGTHE; Australian Government Department of Health and Ageing and National Health and Medical Research Council, 2013) regarding foods that should be eaten daily (the five core food groups) and foods that should be eaten only sometimes and in small amounts (discretionary foods).
METHODS

Catalogue collection
The weekly catalogues produced by four large Australian supermarket chains (Woolworths, n = 872 stores, market share = 39.0%; Coles, n = 741 stores, market share = 33.5%; Aldi, n = 340 stores, market share = 10.3% and Independent Grocers of Australia (IGA), n = ∼1400 stores, market share = 9.5%; Metcash Trading Ltd, 2013; Mitchell, 2014; Wesfarmers Ltd, 2014; Woolworths Ltd, 2014) were examined. Woolworths and Coles are national brands, whereas Aldi has stores in three of the seven Australian states and territories. IGA consists of independently owned stores throughout Australia (except the Northern Territory) with common branding, promotion, website and purchasing by Metcash Ltd. Catalogues were collected over a 14-week period (6 June-14 September 2013), although only 12 weeks were used due to the exclusion of catalogues leading up to Father's Day in early September (due to the likelihood that this event would influence the product selection promoted). IGA catalogues related to standard IGA stores (generally medium size) and SUPA IGA (larger size, not present in all states), not IGA Xpress (convenience store size). As IGA catalogues varied by state, the catalogues for each state were collected separately. IGA catalogues were collected for 11 of the 12 survey weeks (1 week was inadvertently missed).
The hard copy for 1 week's catalogues for all stores was collected in order to compare online and hard-copy versions. These were identical, with the exception being Aldi catalogues which had fruit and vegetables placed on the back page in the hard-copy version only (missing from the national, online version presumably due to statebased differences in availability). All catalogues were sourced online from the store websites with the exception of Aldi catalogues. Because of the difference between hard-copy and online catalogues, we collected hard-copy versions from the store. We were able to obtain hard-copy Aldi catalogues for 8 weeks, but missed these for 4 weeks of the study. For these 4 weeks, we downloaded online catalogues. To ensure comparability of the online and hard-copy Aldi catalogues analysed, for the 4 weeks during which we had an online version only, we substituted the mean number of fruit and vegetables from the hardcopy catalogues collected during the other 9 weeks.
For each chain, we checked to confirm that no variation in online catalogues existed according to area-level socio-economic position (online catalogues are accessed according to postcode for Woolworths, Coles and IGA) or by state. Store catalogues were assessed from postcodes that were classified in the first and 10th deciles of the Index of Relative Social Disadvantage (Australian Bureau of Statistics, 2006) in Melbourne (n = 5 stores in each decile level). No differences were observed according to socioeconomic position (catalogues were identical). These results were confirmed in a smaller sample (n = 2 stores in each decile level) from Sydney, Australia's other largest city. Upon examination of Woolworths, Coles and Aldi catalogues from each Australian state, we found that some state-level differences existed based on the availability of different products in different states. Such differences were generally very small and did not impact the findings regarding the proportion of products in each category.
Food groups and categories
The number of products in each of 23 different food groups (Table 1) was counted for each catalogue by a trained nutritionist with experience in this task. These groups were developed by the authors based on the AGTHE and the definition of 'discretionary foods' by the Australian Bureau of Statistics (Australian Bureau of Statistics, 2014) . Products on all pages of each catalogue were analysed. Non-food items, supplements, medications, throat lozenges and infant formula and foods were counted and categorized as 'non-food products'.
Food products were then classified into four categories. The first category was foods from the five core food groups that, according to the AGTHE, should be consumed daily and in a wide variety. These include fruits, vegetables, dairy and alternatives, meat and alternatives and grains, as per the AGTHE. This category also included water.
The second category was 'discretionary foods' (Australian Bureau of Statistics, 2014) that, according to the AGTHE, should be eaten only sometimes and in small amounts, including processed meats, jams, confectionery and chocolate, chips, desserts and ice creams, unhealthy ready meals, full sugar and diet soft drinks, energy drinks, fruit-flavoured drinks and cordial. A description of the types of foods included in each of these subgroups is presented in Table 1 . When calculating the percentage of catalogue content devoted to discretionary foods, products classified as fats and oils were also included since they are also recommended to be consumed only in small amounts.
The third category was alcohol. A fourth category of 'other' included all other edible products that did not specifically fit into any of the above categories (see Table 1 ). All advertised products were counted separately unless they were exact replicas (i.e. different sizes of the same product were counted as a single product). Different flavours of a particular product were counted as individual products. If no price was shown in conjunction with an advertised product (e.g. pictures of products included as part of a recipe promotion), then it was not counted.
Analysis
The number of products in each food category was counted. The sum of all products advertised and the percentage of products in each food category were also calculated. The total number of pages of food and nonfood products was counted and the percentage of each catalogue devoted to each calculated. The percentage of products in each category, and the overall percentage of 'healthy' foods (i.e. those in the five core food groups recommended for daily consumption), discretionary foods, alcohol and 'other' foods was compared for the four store types. One-way analysis of variance using a Bonferroni Products that could not be classified into any other category, tea, coffee, milk powder, natural sweeteners, chewing gum, mixed dishes (ingredients from multiple categories that did not fall predominately under one subcategory), ready to eat and frozen meals that could not be classified as unhealthy (weight control meals), stock powder and liquid, salad dressing, sauces, vinegar, salt, breakfast spreads, mayonnaise, herbs and spices, protein powders, infant food products, mixed salads with dressing correction for multiple comparisons was used to test for statistically significant ( p < 0.05) differences between stores. No assessment of the size of advertisements for particular products was made. To test for temporal variation in the promotion of products over the 12 weeks of the study, we tested for differences in products displayed in the first, second and third 4-week periods. All analysis was conducted using Stata SE 12.0 (StataCorp LP, College Station, TX, USA).
RESULTS
A total of 102 catalogues were audited (12 each for Coles, Woolworths and Aldi; IGA-11 per state for Victoria, New South Wales, Queensland, South Australia, Tasmania and Western Australia). Coles had the highest average number of pages per catalogue (Coles = 33 (SE = 1.2), Woolworths = 30.7 (0.6), Aldi = 24 (0), IGA = 8.4 (0.4)),
whereas Woolworths had the highest number of food products advertised per catalogue (Woolworths = 196.7 (4.3), Coles = 164 (4.2), IGA = 117 (5.5), Aldi = 87.2 (8.6)) and Aldi had the highest number of pages devoted to non-food products (Aldi = 15.2 (0.6), Coles = 9.7 (0.5), Woolworths = 8.4 (0.3), IGA = 1.6 (0.1)). Woolworths and Coles both had more pages devoted to alcohol on average (both n = 2 (0)) than Aldi (0.75 (0.28)) or IGA (0.21 (0.06)). Figure 1 shows a summary of the percentage of foods advertised in each of the analysed categories, for all supermarket chains combined. In total, 34.2% of advertised foods were in the five core food groups recommended for daily consumption, 43.3% were discretionary foods or fats and oils, 8.5% were alcohol and the remaining 14.0% of foods were unable to be clearly categorized (Figure 1) . A chain-specific summary of this data is also presented in Table 2 and Supplementary data, Table S3 (for state-level findings from IGA catalogues). In total, the percentage of advertised foods in the five core food groups recommended for daily consumption was lower for Coles (29.3%) than for Woolworths (38.3%, p = 0.001 in comparison with Coles), Aldi (33.2%, p = 0.6) and IGA (36.0%, p = 0.001). Aldi catalogues included the lowest percentage of discretionary foods (34.8%), being lower than Coles (46.6%, p = 0.005), Woolworths (42.4%, p = 0.163) and IGA (49.0%, p < 0.001) in pairwise comparisons.
The percentage of products in each of the five core food groups ( plus water) is presented in Supplementary data, Table S1 . Aldi included more fruits and vegetables in their catalogues (12.5% combined) than IGA (8.2%), Woolworths (6.7%) or Coles (5.9%; all p < 0.001). The percentage of foods advertised in each of the specific discretionary food subcategories, as well as fats and oils and alcohol, is presented in Supplementary data, Table S2 for each chain. The two most commonly advertised discretionary foods were desserts and ice-creams (average of 9.7% of catalogue content across the four chains), and Table 1 for definitions). Non-food products excluded from the analysis. Table 2 : Percentage (95% CI) of content in the catalogues of four Australian supermarket chains, classified as five core food groups (includes water), discretionary foods (includes fats and oils), other foods and alcohol (see Table 1 
DISCUSSION
This study provides an important assessment of the degree to which supermarket catalogues promote diets consistent with government dietary recommendations. In each of the four chains, we found a greater percentage of advertisements for discretionary foods compared with the foods in the five core food groups recommended for daily consumption. With dietary guidelines suggesting that discretionary foods should only constitute a small component of the total diet, this reflects a component of the retail food environment highly at odds with recommendations. Our findings concur with those from those from other countries, with one recent Dutch study and three previous US studies all finding supermarket circulars to heavily promote discretionary food with little emphasis on fruits and vegetables (Ethan et al., 2013; Martin-Biggers et al., 2013; Ethan et al., 2014; Jahns et al., 2014; Ravensbergen et al., 2015) . By including catalogues from four large Australian chains, we were able to demonstrate that there are significant differences in advertising practices between chains. Aldi catalogues were found to be those with the lowest proportion of discretionary foods, whereas Woolworths catalogues had the highest proportion of foods in the five core food groups recommended for daily consumption. The differing market profiles of each of the chains may explain part of the variation observed. Woolworths and Coles are the largest players in a highly competitive market, with almost all of their stores of large size and offering a very broad range of products. IGA stores, by comparison, are generally smaller ( particularly in urban areas where they compete with the other retailers) and designed for daily local shopping rather than large shopping trips. Aldi is a hard discounter with a limited range of food products, a variable but large range of non-food products, and a relatively high proportion of own-brand products.
Another potential driver of the findings of this study is differences in contracts between supermarket chains and food manufacturers. Details regarding which products are included in catalogues are based on such contracts, with multinational food companies likely to have greater financial resources to ensure their products are profiled and marketed in this way. This is particularly the case for catalogues from stores with a large national market share such as Coles and Woolworths. The product assortment of multinational food companies typically includes a large number of highly processed discretionary foods (Moodie et al., 2013) .
Importantly, the product assortment included in catalogues is likely to be closely linked to product positioning in-store. The products placed at end-of-aisle and other instore displays typically include those that are both on sale and promoted in catalogues. While manufacturer contracts that secure shelf space and key displays in-store ('slotting fees') have been the subject of previous scholarly investigations ( Klein and Wright, 2007) , we are unaware of similar investigations linking manufacturer contracts with the content of catalogues and in-store displays. This would be an important area for future investigation by both retailers and public health advocates.
Door-to-door delivery of catalogues is a major marketing tool of supermarkets in many countries. Apart from un-addressed delivery to letter boxes, supermarket catalogues are also inserted in newspapers and magazines, or provided to customers' in-store. Although very little research has been undertaken to investigate the public health impact of catalogues on consumer food choices, the extensive use of this advertising method by retailers, and the fact that its use (in Australia at least) is growing (Australian Catalogue Association, 2013) suggest that it is indeed a powerful driver of purchasing decisions. Hawkes has recently reviewed the evidence linking sales promotions to dietary behaviours, with the limited available research suggesting that sales promotions may shift short-term purchasing patterns but not longer-term dietary patterns (Hawkes, 2009) . Research linking sales promotions with purchasing (rather than consumption) do, however, suggest that sales promotions may influence purchasing decisions and promote greater consumption (Hawkes, 2009; Martin-Biggers et al., 2013) .
Retailers frequently claim that the products they stock (the supply) are a simple function of consumer demand (Andreyeva et al., 2011) . Although there is likely to be some truth to this, it is also true that retailers shape demand through their marketing and advertising techniques (Dawson, 2013) . It is difficult to determine to what extent customer demand and retailer strategy are influencing supermarket catalogue advertising practices. The observation by Martin-Biggers et al. that the rank order of a food category's prominence on the front page of US catalogues was very similar to the rank order of home expenditure on these foods (Martin-Biggers et al., 2013) could, in fact, be related to either. Regardless, it is clear from our study that the foods promoted in Australian supermarket catalogues are inconsistent with government dietary recommendations, and do not help to make the healthy choice the easy choice for consumers.
Supermarket catalogues are one component of a broader food environment that influences population diets and norms around eating behaviour (Glanz et al., 2005; Swinburn et al., 2013) . Other closely related aspects of the food environment related to food promotion include outdoor food advertising (Settle et al., 2014) and television and online food advertising. The WHO passed a resolution in 2010 for governments to take action to restrict the marketing of foods and non-alcoholic beverages to children (resolution WHA63.14; The Sixty-third World Health Assembly, 2010). However, in many countries, action in this area has been limited (Hawkes and Lobstein, 2011; Galbraith-Emami and Lobstein, 2013) , and supermarket food marketing has seemingly fallen totally under the radar. While the private sector has adopted a self-regulatory approach to reducing food marketing to children, commitments, policies and actions have been limited (Sacks et al., 2014) , and there is little evidence of effectiveness (Kunkel et al., 2014; Potvin Kent and Wanless, 2014) .
This study had several strengths. With national data collection from four major retail chains, data were collected for the stores where the majority of Australians purchase the majority of their groceries. Data collection was spread over 3 months, and this is likely to reduce the effects of any weekly variations in catalogue content. Seasonal variation, however, could not be assessed in this study, with some recent evidence suggesting it can affect the product mix included in supermarket catalogues (Jahns et al., 2014) . By comparing catalogue contents with national dietary recommendations, we have been able to provide a simple picture of the types of foods that are advertised and how these fit into a healthy diet. Relative to the previous US catalogue studies, our study had several advantages. First, we examined all products in the catalogue rather than just those on the front page only. Second, the inclusion of catalogues from the four leading supermarket chains meant that the catalogues advertised represented retailers with >90% of national market share.
Our method of data collection resulted in certain limitations. Decisions regarding how to categorize products can influence both the percentages reported, as well as the ability to compare the results of this study with others. Here, we based our decisions on national dietary recommendations which should result in findings that are highly relevant to all Australians. Another way of analysing catalogue data is to assess the nutritional quality of products advertised, as has very recently been done using data from the Bronx (New York) study referred to earlier . This could be carried out for future studies but is likely to be labour-intensive and result in nutrient-based findings that may be more difficult to conceptualize than the food-based findings presented here. Finally, we did not assess the size of advertisements, the level of price promotion used for different products or other advertising techniques in this study. Price, in particular, is a key driver of purchasing decisions (Eyles et al., 2012) , with analysis of this type of data forming the basis of future studies using this dataset.
CONCLUSION
Catalogue advertising is a key marketing technique used by supermarkets. This study demonstrates that, in Australia, supermarket catalogues promote foods that are inconsistent with national dietary guidelines. Similar findings have been observed in previous US studies. From a public health perspective, this form of marketing warrants increased attention as part of efforts to improve the healthiness of food environments. The data from this study can serve as a baseline to monitor changes in catalogue content over time (Ni Mhurchu et al., 2013) and across countries. Ongoing monitoring Ni Mhurchu et al., 2013; and benchmarking (Which.co.uk, 2014) can be used as part of efforts to increase accountability (Swinburn et al., 2011) and encourage competition.
The results of this study, including the considerable observed variation between chains, illustrate that there is a clear opportunity for supermarket catalogues to serve less as a tool for promoting unhealthy diets, and more as a tool for the promotion of healthier foods. Given the current burden of disease related to unhealthy diets, and the prominence of supermarkets as part of the food supply, major supermarkets should be expected to have clear and transparent policies in this area. While self-regulatory action would be welcome, government policy options also need to be explored to reduce unhealthy food marketing in supermarket catalogues.
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